Introduction
In the paper we will investigate a problem of exact controllability on (0, T), T G (0, oo), T finite for the generalized wave system problem has been studied in [1] , [2] , [6] 
for A(x, D) --A and A(x, D) = A
2 . The way we approach the problem consists of three stages: First, this system will be set in an abstract form on the Hilbert space H™(Q,) x L2($l)-Next, it will be proved that the following operator and that this operator is a Riesz-spectraJ one. Finally, a sufficient condition will be checked out for exact controllability for the state linear system E(A,B, -). 
aM>CilM&m (0) .
With the elliptic operator A{x, D), we associate a linear operator A in L2(Q),
Proof, i) Due to Assumption 2, the operator A given by (3) can be extended to a self-adjoint operator in L 2 {Vt) [4, p. 126] . ii) The inequality (4) We set (IBVP) problem in the form
Denote by (,) the usual inner product in L 2 (tl) and let
LEMMA 2. Ho with the inner product given by (7) is a Hilbert space.
The proof of this Lemma is similar to that one from [1] , and it is based on the results of Lemma 1. Proof. First, it will be shown that iA is a self-adjoint operator on Ho (ft). To see this let us observe that
A Co unitary group for the generalized wave equation
It means that (îA)* = iA, i.e., iA is a self-adjoint operator on Ho(iî). But this implies that A is a skew-adjoint operator on the space Ho (ft) and therefore, by the Stone's Theorem, A generates a Co unitary group on Ho (ft). So, A has a dense domain in Ho (ft) and A is a closed operator. Let us consider, on the Hilbert space, an abstract nonhomogeneous Cauchy problem 
A Riesz-spectral operator for the generalized wave equation
In this section, it will be presented a convenient representation for linear generalized wave equation. A Riesz basis for non-self-adjoint (exactly skewadjoint) operators will be constructed. n=l n-1 n=l DEFINITION 3. Suppose that A is a linear, closed operator on a Hilbert space H, with simple eigenvalues {/in, n >1} and suppose that corresponding eigenvectors {$n,n > 1} form a Riesz basis in H. If the closure of n > 1} is totally disconnected, then we call A a Riesz-spectral operator. By a totally disconnectedness of a set n > 1} we mean property that there are no two points \,/j, g > 1} which can be joint by a segment lying entirely in {fin,n >1}. Proof. First we shall prove that {$±*}, k € N, is complete in Ho(ft). = ^ |a_ n -a n \ 2 + \ a -n + OL n | 2 = 2^(|a_ n | 2 + |a n | 2 ). n=l n=l n=l Therefore condition b) is satisfied for n = M = 2. By Theorem 1, A is a generator of Co unitary group on the space Ho (ft), so A is a closed operator with dense domain in Ho (ft). Hence A is a Riesz-spectral operator.
Suppose that 2 = ^ j is orthogonal to every
Remark 2. It can be checked that G N} is an orthogonal basis in Ho (ft) and ||$± fc ||^( ii) = 2.
Later on, the following orthonormal basis will be used
Controllability
Generally, we shall consider the following class of infinite-dimensional systems with input 2 and output y: DEFINITION 4. Let H(A,B,C,D) denote the state linear system, where A is the infinitesimal generator of the strongly continuous semigroup S(t) on a Hilbert space H, B is a bounded linear operator from a Hilbert space U into H, C is a bounded linear operator from H into a Hilbert space Y, and D is a bounded operator from U into Y. The system E (A, B, C, D) will be considered for all initials states uq G H and all inputs 2 6 L2((0,T), U). The state function u(.) is the mild solution of (10) 
u(t) = S(t)u0 + J S(t -s)Bz(s)ds,
After a tedious calculation it can be found that
In the paragraph 2, it has been proved that A is a generator of strongly continuous semigroup S(t), t > 0 on Ho (ft) (exactly a group for t 6 R). By Theorem 4, S(t) has the representation given by (12). Applying Theorem 3, iii), we see that for z € -^((O,T); ¿2(0)), our system will be exactly controllable on (0, T) iff there exists 7 > 0 such that This results shows that for all T > 0 system is exactly controllable.
